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3. Quick Reference Sheet 
 
Principal Investigator: Rosa Catala 
 
Contact Information:  Liberty Science Center 

251 Phillip Street, Liberty State Park 
Jersey City, NJ 07305-4600 
201-451-0006 X 1381 
rcatala@lsc.org 

 
Experiment Title: Effects of Microgravity on Bioluminescence 
 
Flight Dates: July 27/28 or July 29/30 
 
Overall Assembly Weight: 
 Mounting Floor Plate: 10.5 pounds 
 Test Chambers: 8.74 pounds and 6.24 pounds 
 Combined weight with contents: 32.1 pounds 
Assembly Dimensions: Length 26”, Width 23”, Height 8.5” 
Equipment Orientation Request: No special orientation required 
Proposed Floor Mounting Strategy: Bolts  
Gas Cylinder Request: None required 
Overboard Vent Request: No venting required 
Power Requirement:  

Camera: 12 V, 100 mA 
Recorder: 110 V, 38 W 

Free Float: No 
 
Flyer Names for Proposed Flight Day: 
Prime Team First Flight Day: 
Catala, Rosa Q PIF, Signature contact 
Guerrero, Marie Q PIF, Signature Jersey City BOE 
Charles W. Lloyd, NASA 
 
Prime Team Second Flight Day: 
Pane, Emilio Q PIF, Signature Jersey City BOE 
Romanaux, Elizabeth Q PIF, Signature LSC 
Charles W. Lloyd, NASA 
 
Dove, Kayla Q PIF, Signature LSC 
Faber, Betty U, Signature LSC  
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5. Flight Manifest 
  
Prime Team First Flight Day: 
Catala, Rosa Q PIF, Signature contact 
Guerrero, Marie Q PIF, Signature Jersey City BOE 
Charles W. Lloyd, NASA 
 
Prime Team Second Flight Day: 
Pane, Emilio Q PIF, Signature Jersey City BOE 
Romanaux, Elizabeth Q PIF, Signature LSC 
Charles W. Lloyd 
 
Dove, Kayla Q PIF, Signature LSC 
Faber, Betty U, Signature LSC 
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6. Experiment Background 
To understand the true definition of bioluminescence (organisms giving off light 
for their own benefit) it is necessary in order to distinguish between 
bioluminescence and similar phenomena. Biological chemiluminescence and 
iridescence are sometimes confused with bioluminescence. John Lee, from the 
Biochemistry Department at the University of Georgia, defines biological 
chemiluminescence as the light given off by biological processes that does not 
serve a purpose for that organism (414). An example of this is the faint light that 
is produced when cells divide quickly, such as onion root tip cells undergoing 
mitosis (Lee 413). Since this resulting glow does not help the onion, it is not 
considered bioluminescence. Iridescence is different from bioluminescence 
because it is produced by reflection or refraction of an external light source. 
Although certain species of beetles and butterflies seem to shimmer, the beetle 
or butterfly does not produce this light; it comes from external sources such as 
the sun. 

The biological processes to produce bioluminescence are similar for 
creatures living on land and those in water. Although both terrestrial and aquatic 
bioluminescent organisms employ luciferin and luciferase to produce light, the 
structures of the luciferin and luciferase can be different depending on the 
organism (Lee 396). Luciferin is the broad name encompassing any material that 
glows when it loses electrons in the presence of luciferase. Luciferase is the 
enzyme that must be present to facilitate the oxidation (loss of electrons) of 
luciferin (Biol 3211 Lecture 8-1 5). Bioluminescent organisms produce diverse 
colors of light because their luciferin and luciferase are chemically different from 
each other. The color of the light produced depends on whether the organism is 
terrestrial or aquatic. Terrestrial organisms, such as fireflies and railroad worms, 
tend to produce red, yellow or green light. Aquatic organisms usually produce 
blue-green or green light because these colors travel well through the water 
without being absorbed, therefore enhancing the ability to be seen 
(Bioluminescence Questions and Answers 4). 

Our goal in this experiment is to find out whether the microgravity 
environment encountered during space flight will affect the bioluminescence 
reaction. It is a preliminary experiment to experiments that might be conducted in 
space..   
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7. Experiment Description 

 
This experiment investigates the bioluminescence chemical reaction in 
microgravity.  It employs the chemicals luciferin and luciferase.  Luciferase is an 
enzyme that catalizes the oxidation of luciferin, resulting in the production of light. 
Small amounts of luciferin will be injected into the luciferase solution by means of 
a syringe during microgravity. A camera will record the reaction time and a light 
meter will measure the intensity of the light produced. We expect a reduction in 
the initial reaction time during microgravity. 
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8. Equipment Description 
 
 
Experiment Chamber –  A 1/4 inch aluminum base plate will be bolted to the 
floor.  It will hold a light-sealed aluminum experiment chamber.  A second 
aluminum box mounted to the plate will hold the experiment supplies.  It will also 
contain the Freez Pack bags to chill the chemicals. 
 
Syringe – A syringe will be used to manually insert the luciferin into a vial of 
luciferase and initiate the reaction. 
 
Camera – A camera will be used to record the reaction time of the chemicals and 
observe any complications that may occur during the experiment.  The camera is 
a PC-182XS CCD Camera.  Its dimensions are 25 X 25 X 30mm. 
 
 
 
 
 
 
 
 
 
 
Digital Light Meter – The light meter operates on 
a 9V battery.  It is 131X70 X 25 mm in size and has a mass of 210 grams 
including the battery. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Video Recorder – The video signal from the 
PC-182XS camera will be recorded with a 
Sony GVD-2000 Digital 8 Video Walkman 
VCR.  Its dimensions are 14.9 X 5.8 X 12.7 
cm.  It has a mass of 0.65 kg. 
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Power Strip with Surge Protector – The power strip will have a kill switch. 
 
Freez Pak – Commercial reusable ice substitute for chilling the luciferin prior to 
its use.  According to the manufacturer, the packets are “filled with a NON-TOXIC 
freezable gel, which is totally safe.”  Its dimensions are 9.5 X 19.1 X 1.3 cm and it 
has a mass of 210 grams. 
 
Ground Equipment 
 
The ground equipment will consist of a cooler for pre-flight storage of chemicals. 
 
Equipment Layout 
 
We have no preference on the specific location or orientation of the experiment in 
the aircraft fuselage.  A base plate will be placed on the floor and anchored with 
four bolts.   
 
 

 
 



 Effects of Microgravity on Bioluminsecence 10 

9. Structural Analysis 
 
The apparatus consists of two aluminum boxes mounted on to a floor plate.  One 
box holds the experiment and the other holds experiment supplies.  The boxes 
are attached to the floor plate with welded flanges and bolts.  A surge-protected 
power strip will be affixed to the floor plate and connected to the aircraft’s power 
system. 
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G-Load Specifications: 
   
Pull Testing was performed on all structural components of the experiment. Test 
load levels were determined by measuring individual component weights and 
multiplying those weights by the appropriate g load.  The structure was then 
tested by hanging weights of a greater magnitude than the calculated g load from 
the structure at its approximate center of gravity.  One or two concrete slabs 
each weighing 91.6 lbs were used for the tests on the base plate. The 
component was given a “pass” rating if no joint failures or significant component 
deformations were observed.  Pull testing was performed on June 10 and 11, 
2004 by exhibit fabrication staff of the Liberty Science Center. 
 
Pull Test Results 
 
Component 
Tested 

Weight g load Calculated 
load 

Actual  
Load 

Pass/No 
Pass 

Floor Plate 10.5 lbs 9 g fwd 
 
6 g down 
 
2g side 
 
2 g up 
 

94.5 lbs 
 
63 lbs 
 
21 lbs 
 
21 lbs 

183.2 lbs 
 
183.2 lbs 
 
183.2 lbs 
 
183.2 lbs 

Pass 
 
Pass 
 
Pass 
 
Pass 

Experiment 
Chamber 
 

8.74 lbs 9 g fwd 
 
6 g down 
 
2g side 
 
2 g up 
 

78.7 lbs 
 
52.44 lbs 
 
17.48 lbs 
 
17.48 lbs 

91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 

Pass 
 
Pass 
 
Pass 
 
Pass 

Supply  
Storage  
Chamber 

6.24 lbs 9 g fwd 
 
6 g down 
 
2g side 
 
2 g up 
 

56.16 lbs 
 
37.44 lbs 
 
12.48 lbs 
 
112.48 lbs 

91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 

Pass 
 
Pass 
 
Pass 
 
Pass 

Chamber  
Flanges (4) 

 
 
 
 

  91.6 lbs Pass 

Experiment 
Chamber 

8.74 lbs 9 g fwd 
 

78.7 lbs 
 

91.6 lbs 
 

Pass 
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attachment 
to Base 
Plate 

6 g down 
 
2g side 
 
2 g up 
 

52.44 lbs 
 
17,48 lbs 
 
17.48 lbs 

91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 

Pass 
 
Pass 
 
Pass 

Supply 
Storage 
Chamber 
attachment 
to Base 
Plate 

6.24 lbs 9 g fwd 
 
6 g down 
 
2g side 
 
2 g up 
 

56.16 lbs 
 
37.44 lbs 
 
12.48 lbs 
 
112.48 lbs 

91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 
 
91.6 lbs 

Pass 
 
Pass 
 
Pass 
 
Pass 

 
 
 
 
Pull Test Images: 
 
1. Testing Base Plate – Vertical 
2. Testing Base Plate - Lateral 
3. Testing Experiment Chamber    - Lateral 
4. Testing Experiment Chamber Mountng Flanges 
5. Testing Chamber attachment to Base  

Plate – Vertical 
6. Completed Structure 
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10. Electrical Analysis: 
 
Schematic:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Load Table: 

 
Device Voltage Amperage 
PC-182XS 
Camera 

12 V 100mA 

Light meter* 9 V - DC 2.7mA 
 
 
Device 100-240 V Frequency Wattage 
Sony GVD-200 
Video Recorder 

100-240 V 50/60 HZ 23 W 

 
* The light meter is independent from the aircraft power system. 
 
Emergency Shutdown Procedures – The power strip has the master kill switch 
for cutting power to the camera and recorder.   The light meter has its own power 
switch. 
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11. Pressure/Vacuum System Documentation 
Requirements: 

 
Not Applicable 
 
 
 
 

 
12. Laser Certification: 

 
Not Applicable 

 
 
 
 

13. Parabola Details and Crew Assistance: 
 

No special parabola adjustments or crew assistance is required. 
 
 
 

 
14. Institutional Review Board: 

 
Not Applicable 
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15. Hazard Analysis Report Guidelines 
 

Hazard Title – Flammable chemicals   
 
Description of Hazard – These chemical employed may ignite if exposed to open 
flame or sparks. 
 
Hazard Causes – Fire 
 
Hazard Controls – The chemicals will be noted as flammable and that no one 
should expose it to any sort of fire.  No special firefighting procedures are 
required.  Simple water spray or CO2 will suffice. 
Note: The flammable chemicals in individual vials and syringes will only be a few 
milliliters in volumn.  
 
 
16. Tool Requirements: 

 
Syringes containing luciferin, and containers containing luciferase will be brought 
to the Reduced Gravity facility. The luciferin and the Luciferase must be stored in 
a cool area such as a refrigerator prior to flight.  
 
To be borrowed from RGO: Wrench for tightening floor bolts. 
 
 
17. Photo Requirements: 
 
No special requirement other than general photo documentation of the team 
conducting their experiment. 
 
 

 
18. Aircraft Loading: 

 
A forklift will not be needed to place the experiment inside the plane. 
 
 
19. Ground Support Requirements 

 
No special ground support will be required 
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20. Hazardous Material 
 

The chemicals (used here in small quantities) are combustible and should not be 
exposed to open flame. 
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21. Material Safety Data Sheets: 
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22. Experiment Procedures Documentation 
 

Loading – A forklift will not be needed to place the experiment inside the plane. 
The experiment will be strapped down to secure its position on the plane.   
 
Pre-Flight – The equipment will be tested prior to flight. 
 
Take-off/Landing – No special procedures. 
 
In-Flight – The team will install the syringe and initiate the first reaction.  
Following data collection, vials will be switched and additional reactions will be 
initiated. 
 
Post-Flight – No special procedures 
 
Off-Loading – The chemicals should be placed in a cool storage area such as a 
refrigerator for use the following day. 
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